engineering 
fracture 
mechanics 


List of Contents and Author Index 
Volume 40, 1991 


© 


PERGAMON PRESS 


OXFORD - NEW YORK - SEOUL - TOKYO 


| 
| 
| 

‘ 

= 


engineering 
fracture 
mechanics 


An International Journal 


EDITOR-IN-CHIEF 
PROFESSOR HAROLD LIEBOWITZ 


c/o A.E.R.D.C.O. 
P.O. Box 25736 
Washington, DC 20007-8736, U.S.A. 


EDITORIAL ADVISORY BOARD 


PROFESSOR S. N. ATLURI 
Georgia, U.S.A. 

DR. ZDENEK BILEK 

Brno, Czechoslovakia 

PROFESSOR BRUNO A. BOLEY 
New York, U.S.A. 

DR. DAVID BROEK 

Ohio, U.S.A. 

PROFESSOR JANNE CARLSSON 
Stockholm, Sweden 

PROFESSOR G. P. CHEREPANOV 
Moscow, U.S.S.R. 

PROFESSOR H. T. CORTEN 
Illinois, U.S.A. 

DR. J. R. DAVIDSON 

Virginia, U.S.A. 

DR. THEODOR GAYMANN 
Munich, Federal Republic of Germany 
DR. GEORGE T. HAHN 

Ohio, U.S.A. 

PROFESSOR GEORGE HERRMANN 
California, U.S.A. 

PROFESSOR D. L. JONES 
Washington, D.C., U.S.A. 
PROFESSOR HIROSHI KIHARA 
Tokyo, Japan 


DR. J. M. KRAFFT 

Virginia, U.S.A. 

PROFESSOR FRANK A. McCLINTOCK 
Massachusetts, U.S.A. 

DR. HENRI P. van LEEUWEN 
Amsterdam, The Netherlands 
PROFESSOR A. J. McEVILY 
Connecticut, U.S.A. 

PROFESSOR JAROSLAV NEMEC 
Prague, Czechoslovakia 

DR. NICHOLAS PERRONE 
Maryland, U.S.A. 

DR. Y. RAJAPAKSE 

Virginia, U.S.A. 

DR. J. SCHIJVE 

Delft, The Netherlands 

DR. WALTER SCHUTZ 

Ottobrunn, Federal Republic of Germany 
PROFESSOR GEORGE C. SIH 
Pennsylvania, U.S.A. 

PROFESSOR JAN-HAN YANG 
Washington, D.C., U.S.A. 
PROFESSOR TAKEO YOKOBORI 
Sendai City, Japan 

ROBERT E. ZINKHAM 

Virginia, U.S.A. 


Publishing, Subscription and Advertising Offices: Pergamon Press pic, Headington Hill Hall, Oxford OX3 OBW, England; or 
Pergamon Press Inc., 395 Saw Mill River Road, Elmsford, NY 10523, U.S.A. 


Subscription Rates 

Annual Institutional Subscription Rate (1992): £1060.00 
(US$1695.00). Two-year Institutional Rate (1992/93): £2014.00 
(US$3220.50). Sterling prices are definitive. US dollar prices are 
quoted for convenience only, and are subject to exchange rate 
fluctuation. Prices include postage and insurance and are subject 
to change without notice. 

Subscription rates for Japan are available on request. 


Published 18 Times Per Annum (Three volumes 1991). 
Subscription enquiries from customers in North America should 
be sent to Pergamon Press Inc., 395 Saw Mill River Road, 
Elmsford, NY 10523, U.S.A. and for the remainder of the world 
to Pergamon Press pic, Headington Hill Hall, Oxford OX3 OBW, 
England. 


Back Issues of all previously published volumes, in both hard 
copy and on microform, are available direct from Pergamon Press 
offices. 


Copyright © 1991 Pergamon Press plc. 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or published 
elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is transferred to the publisher if and when the article is accepted for 
publication. However, assignment of copyright is not required from authors who work for organisations which do not permit such assignment. The copyright 
covers the exclusive rights to reproduce and distribute the article, including reprints, photographic reproductions, microform or any other reproductions of 
similar nature and translations. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means electronic, 
electrostatit, magnetic tape, mechanical, photocopying, recording or otherwise, without permission in writing from the copyright holder. 


Whilst every effort is made by the publishers and editorial board to see that no inaccurate or misleading data, opinion or statement appear in this journal, 
they wish to make it clear that the data and opinions appearing in the articles and advertisements herein are the sole responsibility of the contributor or 
advertiser concerned. Accordingly, the publishers, the editorial board and editors and their respective employees, officers and agents accept no responsibility 
or liability whatsoever for the consequences of any such inaccurate or misleading data, opinion or statement. 


@m The text paper used in this publication meets the minimum requirements of American National Standard for Information Sciences—Permanence of Paper 
for Printed Library Materials, ANS! Z39.48-1984. 


Photocopying information for users in the U.S.A. The |tem-Fee code for this publication indicates that authorization to photocopy items for internal or personal 
use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service 
provided the stated fee for copying beyond that permitted by Section 107 or 108 of the United States Copyright Law is paid. The appropriate remittance 
of $3.00 per copy per article is paid directly to the Copyright Clearance Center Inc., 27 Congress Street, Salem, MA 01970. 


Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, for creating new works, or for 
resale. Specific written permission must be obtained from the publisher for such copying. 


The Item -Fee Code for this publication is: 0013-7944/91 $3.00 + .00 


| 
| 


S. W. Ma and L. X. Zhang 


Y. Z. Chen 


Y. Z. Chen 

B. M. Liaw and M. Kamel 
K. Fujii, S. Duan and 

K. Nakagawa 

J. Do Amaral Cintra 

A. S. Khan, Xinwei Wang 


and S. S. Shah 


Xiang Qiao Yan, Shanyi Du 
and Duo Wang 


M. O. Lai 
Chen Chuan-Yao and 
Chen You-Ping 


S. T. Raveendra and 
P. K. Banerjee 


J. Zuidema and 
M. Mannesse 


G. Fernlund and J. K. Spelt 
Wang Yuanhan 

N. T. Younis and 

J. Njock Libii 


M. A. Kattis 


G. Shen, A. Plumtree and 
G. Glinka 


List of Contents 


37 


45 


59 


67 


75 


81 


89 


105 


119 


133 


145 


159 


167 


NUMBER 1 


A new solution of an eccentric crack off the center line 
of a rectangular sheet for mode-Ill 


Multiple crack problem for an infinite strip 


Investigation of stress singularity coefficient for a 
finite plate containing rigid line 


A crack approaching a curvilinear hole in an 


anisotropic plane under general loadings 


A mathematical model for fracture process of four 
point bending concrete beam 


The analytic condition of the plastic—elastic instability 
in the presence of a crack after general yield 


Numerical analyses of breech pressure chambers with 
cavities or semi-elliptical cracks 


J-integral criterion of delamination onset in tough- 
ened matrix composite laminates 


The use of AC field measurement technique in crack 
profile prediction 


A quantitative economic life criterion 
Computation of stress intensity factors for interfacial 
cracks 


Interaction of fatigue crack growth properties and 
crack surface geometry in Al 2024 


Analytical method for calculating adhesive joint 
fracture parameters 


Asymmetric crack problems calculated by the bound- 
ary collocation method 


Interaction between parallel edge cracks 


Thermal stress intensity factors for a partially bonded 
rigid fiber inclusion 


Weight function for the surface point of semi-elliptical 
surface crack in a finite thickness plate 


: 
17. 
t 
ili 


H. S. Saxena, 

R. S. Dhaliwal and 
J. G. Rokne 

A. Bhattacharya 
K. Sobczyk and 

J. Trebicki 


G. D. Stefanou and 
P. Regan 


D. Xiao, D. G. Harlow 
and T. J. Delph 


D. Radaj and S. Zhang 


A. Le Van and J. Royer 


K. S. Chan, J. H. Fitzgerald 
and T. C. Chang 


Wen Pi-Hua 

G. A. Papadopoulos and 

P. |. Poniridis 

T. S. Srivatsan, R. Auradkar 
and A. Prakash 

T. S. Srivatsan, T. Hoff 

and A. Prakash 


M. Tabuchi, K. Kubo 
and K. Yagi 


G. S. Hinderliter, 
R. V. Mahajan and 
A. S. Voloshin 


C. L. Chow and F. Yang 


Z. D. Jiang, J. Petit 
and G. Bezine 


177 


187 


201 


211 


227 


237 


251 


255 


265 


277 


297 


311 


323 


335 


345 


Coplanar cracks at the interface of bonded dissimilar 
orthotropic elastic half-planes 


Crack tip opening displacement in relatively high 
toughness materials 

Cumulative jump-correlated model for random fatigue 
Torsional resistance of prestressed concrete beams 
with rectangular section 


Numerical solutions of the random Paris—Erdogan 
equation 


Simplified formulae for stress intensity factors of spot 
welds 


Software Survey Section 


NUMBER 2 


A numerical procedure for regularized integral 
equations for elastostatic problems of flat cracks in 
opening mode 


Growth response of inclined fatigue cracks in 
compact-tension specimens 


The accurate solutions of stress intensity factor for a 
crack at the interface between two different media 


The influence of the stress-assisted diffusion on crack 
initiation and caustics 


Cyclic stress response and cyclic fracture behavior 
of silicon carbide particulate reinforced aluminum 
metal—matrix composite 


The high strain cyclic fatigue and fracture behavior of 
2090 aluminum alloy 


Effect of specimen size on creep crack growth rate 
using ultra-large CT specimens for 1Cr-Mo-V steel 


A least-squares approach for evaluating stress inten- 
sity factors from mixed-mode caustics 


On one-parameter description of damage state for 
brittle material 


Stress intensity factors of two parallel 3D surface 
cracks 


iv 


: 


L. Banks-Sills and Y. Volpert 


A. M. Abdel Mageed 
and R. K. Pandey 


N. Bontcheva and R. lankov 


P. Matic, G. C. Kirby Ill, 


M. 1. Jolles and P. R. Father 


S. Itou 


P. T. Elangovan 


W. C. Hwang and Y. C. Lin 


H. M. Jensen 


Y. W. Kwon and 
R. Dutton 


B. Strnadel and 
K. Mazanec 


Jianping Zhou and 
Yinchu Lu 


G. S. Wang and 
A. F. Blom 


G. S. Wang 
J. L. Otegui, 
U. H. Mohaupt and 
D. J. Burns 


A. J. McEvily, D. Eifler 
and E. Macherauch 


K. Y. Lam and S. P. Phua 


Z. Feng, R. J. Sanford 
and R. E. Rowlands 


355 


371 


387 


395 


421 


475 


487 


493 


499 


507 


535 


549 


571 


585 


593 


Application of the cyclic J-integral to fatigue crack 
propagation of Al 2024-T351 


Mixed mode crack growth under static and apne 
loading in Al-alloy sheets 


Numerical investigation of the damage process in 
metal forming 


Ductile alloy constitutive response by correlation of 
iterative finite element simulation with laboratory 
video images 


Strain energy release rate for an interface crack in 
linearized couple-stress theory 


Formulations for fracture stress, CTP zone and 
R -curves 


Reliable design failure criteria for composite chambers 


Software Survey Section 


NUMBER 3 
The blister test for interface toughness measurement 


Boundary element analysis of cracks normal to bima- 
terial interfaces 


The characteristic distance of spheroidized steels 
A damage evolution equation of particle-filled com- 
posite materials 


A strip model for fatigue crack growth predictions 
under general load conditions 


Crack surface displacements for Mode | one-dimen- 
sional cracks in general two-dimensional geometry 


A strain gauge technique for monitoring small fatigue 
cracks in welds 

An analysis of the growth of short fatigue cracks 
Multiple crack interaction and its effect on stress 
intensity factor 

Determining stress intensity factors from smoothing 


finite-element representation of photomechanical 
data 


| 


Fan Tian-You 
A. B. Doyum and 
A. Gursoy 


M. Fujikubo, S. Berge 
and T. Moan 


M. Fujikubo, S. Berge 
and T. Moan 


M. Fujikubo, S. Berge 
and T. Moan 


1. Avnon, 
D. Z. Yankelevsky and 
C. H. Jaegermann 


M. B. Cortie 


T. Fett 


H. Liebowitz, A. K. Noor 


and T. E. Moyer, Jr. 


T. Yokobori 


A. Saxena 


A. T. Yokobori, Jr., 
T. Yokobori and 
T. Nishihara 


K. Kikuchi and Y. Kaji 


C. Bathias 


603 


609 


627 


641 


653 


667 


681 


683 


Vv 


687 


705 


721 


737 


749 


757 


Propagating crack in a strip: a study on exact analytic 
solutions in closed form 


An arbitrarily oriented inclusion in a half-space sub- 
jected to an inclined surface load 


CTOD estimates of surface cracked wide plates in 
bending—|I. Finite element analysis 


CTOD estimates of surface cracked wide plates in 
bending—ll. Level-3 CTOD method 


CTOD estimates of surface cracked wide plates in 


bending—lll. The wide plate with overmatched 
welded joint 


Controlled dynamic cracking of hardened cement 


paste specimens 


Technical Notes 


The irrepressible relationship between the Paris law 
parameters 


An analysis of the three-point bending bar by use of 
the weight function method 


Software Survey Section 


NUMBER 4/5 


Preface 


Special Lecture 
New computing systems and their impact on struc- 
tural and fracture mechanics calculations 


/Introductive Lecture 


Some critical questions and future directions for frac- 
ture research 


High Temperature Mechanical Properties of 
Advanced Materials 


Creep crack growth in high temperature ductile ma- 
terials (Plenary Paper) 


Characterization of high temperature creep crack 
growth and creep life from high temperature ductile 
through to high temperature brittle materials 


Relaxation behaviour of Hastelloy XR in LCF tests 


Advanced Composites 
Fracture and fatigue of high performance composite 
materials: mechanisms and prediction (Plenary Paper) 


vi 


& 
! 
¢ 


T. Kishi 


N. Takeda, O. Chen, 
T. Kishi, W. Tredway 
and K. Prewo 


K. Ikeda and T. Kishi 
Kyo-Han Kim, 
Jin-Hoon Park, Y. Imai 


and T. Kishi 


H. Ishii, K. Tohgo 
and H. Araki 


T. Nishino, S. Urai 
and M. Naka 


K. Hirao, Y. Benino, 
J. Matsuoka and N. Soga 


Ho-Sung Lee 
and A. K. Mukherjee 


Y. Yoshizawa 
and T. Sakuma 


M. Boussuge 


A. T. Yokobori, Jr., 
T. Adachi and T. Yokobori 


M. V. Swain 


I. Maekawa, 
Hyung-Seop Shin 
and H. Miyata 


Y. Akimune, 
T. Ogasawara, N. Hirosaki 
and T. Akiba 


Y. Kanto and H. Homma 


A. Otsuka, H. Sugawara 
and Y. Ishihara 


785 


791 


801 


811 


821 


829 


837 


843 


847 


855 


863 


871 


879 


887 


893 


903 


Dynamic fracture toughness in ceramics and ceramics 
matrix composites (Plenary Paper) 


Acoustic emission characterization of the fracture 


mechanism of a high compliant, glass—matrix com- 
posite 


Transformed ZrO, volume fraction in Al,O, matrix 
multi-toughening composites 


Fracture toughness and acoustic emission behavior of 
dental composite resins 


Fatigue crack propagation of SiC whisker reinforced 
6061 aluminum alloy composite 


Interface microstructure and strength of SiC/SiC joint 
brazed with Cu-Ti alloys 


Non-elastic Deformation of Ceramic-like Materials 
Inelastic deformation of bioactive glass-ceramics 


Phenomenon of intergranular cavitation and failure in 
superplasticity 


High-temperature deformation and grain growth in 
fine-grained zirconia 


Localized viscoplasticity in structural ceramics: mod- 
elling and influence on mechanical properties 


Time-dependent mechanical behaviour of alumina 
ceramics 


Impact and Thermal Shock Behaviour 
Quasi-brittle behaviour of ceramics and its relevance 
for thermal shock 


Damage induced in SiC by a particle impact 


Oblique impact damage by spherical particles onto 
Si,N, 


Effect of cooling configuration on thermal shock frac- 
ture toughness of SiC 


Time and Cyclic Effects 
Static and cyclic fatigue of glass and silicon nitride 
under tensile and tension—compression fatigue tests 


Vii 


: 
| 
| 
é - 


A. Ueno, H. Kishimoto, 
H. Kawamoto 
and M. Asakura 


M. Prager 


A. Kishimoto, 


K. Koumoto, H. Yanagida 


and M. Nameki 


N. lwamoto 
and H. Yokoo 


Y. S. Chung and T. Iseki 


M. Naka and M. Maeda 


K. Nagai, O. Umezawa, 
T. Yuri and K. Ishikawa 


K. Miyazawa 
and T. Sakuma 


|. L. Lim, |. W. Johnston 
and S. K. Choi 


V. Murti, W. Zhang and 
S. Valliappan 


V. S. Gopalaratnam and 
B. S. Ye 


|. V. Varfolomeyev, 
V. A. Vainshtok and 
A. Ya. Krasowsky 


Wen-Xue Wang, 
Wei Shen, Y. Takao, 
Zhen Shen and 
Pu-Hui Chen 


H. R. Mayer, S. E. Stanzl 


and E. K. Tschegg 


Y. Z. Chen 


Jiann-Quo Tarn and 
Kam-Lun Shek 


913 


921 


927 


931 


941 


951 


957 


967 


975 


985 


991 


1007 


1023 


1035 


1045 


1055 


Crack propagation behavior of sintered silicon nitride 
under cyclic loads of high stress ratio and high fre- 
quency 


Microstructural Factor and Interfacial Matters 
Assuring reliability of advanced materials in severe 
applications (Plenary Paper) 


Microstructure dependence of mechanical 
dielectric strengths—I. Porosity 


and 


Joining of zirconia to metals using Zr—Cu alloy 


Interfacial phenomena in joining of ceramics by active 
metal brazing alloy 


Application of ultrasound on joining of ceramics to 
metals 


Internal crack initiation in high cycle fatigue at cryo- 
genic temperatures 


Alumina coating of austenitic stainless steel by sol-gel 
process 


NUMBER 6 

The use of transition elements 

Stress invariants in an orthotropic damage space 
Numerical characterization of the nonlinear fracture 
process in concrete 

Prediction of part-through crack growth under cyclic 


loading 


An analysis of compressive stability of elastic solids 
containing a crack parallel to the surface 


Fatigue crack propagation in the threshold regime 
after rapid load reduction 


Fixed rigid line problem in antiplane elasticity 


Analysis of cracked plates with a bonded patch 


| 
| 
iii 


Kang Yong Lee and 
Chang Won Shul 


Wang Tiejun 
V. K. Srivastava 
S. Bhattacharya and 


A. N. Kumar 


G. C. Kirby Ill and 
P. Matic 


G. Margaritis and 
J. Botsis 


G. Glinka and G. Shen 


V. A. Vainshtok, 

M. V. Baumshtein, 

1. A. Makovetskaya and 
1. V. Kramarenko 


A. Martinelli, E. Monti 
and S. Venzi 


N. |. loakimidis 


1067 


1075 


1083 


1089 


1105 


1123 


1135 


1147 


1165 


Determination of thermal stress intensity factors for an 
interface crack under vertical uniform heat flow 


A continuum damage model for ductile fracture of 
weid heat affected zone 


Prediction of fracture toughness of GRP composites 
by ultrasonic technique 


A new approach for CTOD evaluation in slow crack 
growth situations 


A complex systems approach to metallic fracture sur- 
face characteriztion 


Energy evaluations during crack initiation 


Universal features of weight functions for cracks in 
mode | 


Creep crack growth laws in heat-resistant steels 


Relationship between J and a during whole crack 
propagation 


Technical Note 
Construction of singular integral equations for inter- 
acting straight cracks by using REDUCE 


Software Survey Section 


Index to Vol. 40 


! 
| 
q 
3 


Reproduced with the permission of Pergamon Press Inc., by University 
Microfilms Inc. Duplication or resale without permission is prohibited. 


= 
‘ 
. 
Poh 
i. 
q 


! 
} 


